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Abstract-A
report is given on several major breakthroughs in geomaticsl, and their application is
demonstrated on a particularly difficult habitat modeling exercise. Results show conclusively that these
techniques, when applied to GIS related problems, improve the analytical capability in absolute
quantitative terms by quite a bit really. Copyright 0 1996 Elsevier Science Ltd
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INTRODUCTION

The Highland Haggis (Podus Non-symmetricus)
is
now on the WWF4 list of endangered species following excessive harvesting prior to the Burn’s Night
celebrations in 1994. The Haggis exists only in the
highlands of Scotlandf/ and sightings by humans in
recent times are becoming rare.
The Highland Haggis is unique amongst all
mammals in that it has a pair of legs (either left or
right) that are shorter (longer) than the other pair.
This evolutionary adaptation allows it to walk with
ease around the very steep mountainous regions that
compose its natural habitat. A Haggis feeds on native
vegetation (wet grass, wet heather) as it walks around
a mountain in either a clockwise or anticlockwise
direction, depending on its legs. Haggis have a natural
aversion to any other plane of movement, preferring
areas where the angle of slope is within a certain tolerance (0) of the difference in height between opposite
pairs of legs. Hence, from birth, each Haggis will find
a niche, that is, a traversal around a mountain, with
a favorable gradient and free from any other Haggis.
ternail oleg@bullshit.no.never
$No, I do not know what it means either.
8WWF: Wild and Wacky Furball.
TScotland is (contrary to the desires of many Scats) part of
the U.K. It is distinguished easily from England, because
it is not full completely of people. It is distinguished less
easily from the surrounding seas, because it is marginally
less wet.
*The only exception is to breed. This is an extremely delicate
matter.
**Or was it alcohol?

It is a sad consequence that each year, many fledgling
Haggis die whilst attempting to move upslope or
downslope to find such a niche, only to topple helplessly sideways and roll down the hill. The path taken
by a falling Haggis is analogous to that of surface
water runoff, and a full discussion of this effect is
given later in the “theory” section.
Since each Haggis walks the same path around a
hill for the duration of its life,* an effect similar to
a contour line (Scott, 1967) becomes etched into the
side of the hill, partly due to soil compaction, and
partly to the reduction in vegetation cover. The effect
is highly localized, but fortunately some evidence is
apparent in the Digital Chart of the World (DCW)
land cover layer.
A NEW SPATIAL

UNCERTAINTY

CALCULUS

Traditional fuzzy logic does not cope well with
the image data used here, because of the nonlinear
distortion effect caused by “Scotch Mist”; a local
weather condition that has a direct, but complex
relationship with altitude.** A new form of uncertainty calculus, “misty logic,” is introduced. This
allows all noise related to atmospheric distortion
and scale effects to be removed from the raw data,
enabling us to make out detail hitherto unobservable,
to extract complete road and stream networks from
satellite images, and to determine fully 3D geological
structure from geophysical data. Several forms of
remote sensing data were assessed for their usefulness
for the problem outlined above. A comparison of
satellite and radar images is given in Figure 1.
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